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Abstract In Nigeria, more than 60 million people are
required to meet Millennium Development Goals (MDGs)
target for improved water by 2015 and is unlikely to be
achieved only by public supply. To cover these water
availability gaps water vendors exist and ignoring their role
is potentially deceptive. The aim of this paper is to assess
the role of water vendors in meeting these peoples’ need
and elicit household’s willingness-to-pay for improved
supply. The research includes cross-sectional mixed
method in which questionnaire survey was performed to
218 households; and interviews and focus group discussion
were conducted with water vendors. Findings reveal that
water vendors supplied most households irrespective of
season. Retail vendors buy 25 l at ₦4.00 ($0.013) from
wholesale vendors and resale at ₦20.08 ($0.07) during dry
and at ₦14.02 ($0.05) in wet season. The price is 28 and 40
times the cost of in-house connection from Kano State
Water Board (KNSWB) during rainy and dry season,
respectively. Vendors who buy from hand-dug wells pay
₦100.00 ($0.33) per day and draw as much water within
that day. Furthermore, willingness-to-pay for in-house
connection was elicited as ₦367.00 ($1.20), lower than
monthly flat fixed tariff set by KNSWB. The study rec-
ommends recognizing vendors formally in form of public
private partnership so that technical and financial support
be given, thus their activities and charges be regulated.
People’s perception on water should be changed through
education and enlightening. Further research should focus
on estimating total volume of water supplied by water
vendors.
Keywords Water vendors · Nigeria · Low income · Water
supply · Households · Willingness-to-pay
Introduction
Increasing access to improved drinking water is part of
Millennium Development Goals (MDGs) adopted by
Nigeria and other nations worldwide. About one-tenth of
world population—a total of 700 million people—remain
without access to improved drinking water, while 2.5 bil-
lion lack basic sanitation with nearly half living in sub-
Saharan Africa and one-fifth in Southern Asia (WHO/
UNICEF 2015). Access to water of sufficient quantity and
acceptable quality remains one of the major problems for
many households in most cities of developing countries
especially in low income areas (Kjellen 2000; Acey 2008;
Sansom and Bos 2008; Abubakar 2016). In Nigeria and
Kano more than 60 million people (40%) and 3 million
(30%) are required to meet MDGs target for improved
drinking water supply, respectively (National Population
Commission—NPC and ICF 2014).
To cover this inadequacy in water provision by public
utilities in many cities, alternative suppliers exist such as
non-state water providers (NSPs) including both formal
and informal local private providers commonly known as
water vendors. Historically, water vending is an old prac-
tise world over. In previous literatures, proper discussion
was done on definitions, conceptions, operations and some
challenges related to water vending in developing countries
from different perspective (Zaroff and Okun 1984; Snell
1998; Njiru 2004; Kjellen and McGranahan 2006; Sansom
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and Bos 2008; Opryszko et al. 2009; Wutich and Brewis,
2014; Wutich et al. 2016). One of the features of water
vendors is that they can be unionized (which help them
self-regulate water prices, monitor the quality of water
distributed, and innovate improved services) or non-
unionized (Wutich et al. 2016) which is the case in many
low income areas.
Water vending tends to be an integral part of water
supply system in developing countries especially in poorer,
low income or informal settlements (Whittington et al.
1991; Snell 1998; Opryszko et al. 2009; Ishaku et al. 2010;
Olajuyigbe et al. 2012; Onyenechere et al. 2012; Ayalew
et al. 2014) although vendors can be found in wealthier
areas (Kjellen 2000). Water resources for vendors may
differ in space and time, for example, in Ethiopia it is
primarily from municipal supply system while in Kenya
vendors sell from a combination of municipal supply and
privately owned boreholes and wells (Ayalew et al. 2014).
The mode of distributions may be home deliveries (by
distributing vendors) using hand-carried, donkey carts,
pushcarts or tank trucks, or at reselling stations (from
which consumers collect water) (Kjellen 2000; Nigerian
Industrial Standard 2007). In terms of coverage, it varies
enormously between season and at different areas, for
example, most households in Nsukka rely almost exclu-
sively on water vendors (Onyenechere et al. 2012) and get
worst as rain recedes (Nnaji et al. 2013) while it was only
3.8% covered by vendors in Kisumu (Ayalew et al. 2014).
Besides water-related diseases associated with informal
water vendors (Olajuyigbe et al. 2012; Kjellen and
McGranahan 2006; Hutin et al. 2003), it is often more
expensive resulting in households already paying more
than the stipulated bills charged by public utilities (Kjellen
2000; Ishaku et al. 2010; Dauda et al. 2015; Rahaman and
Ahmed 2016). This was attributed to the lack of access to
subsidies that would cover their initial investments and
operating cost (Opryszko et al. 2009), and then blaming on
governance (Njiru 2004). Another problem caused by
vendors is the risk of increased traffic accidents (Kjellen
2000). Some problems bedevilling water vending include
lack of recognition and regulation by government. It is of
no doubt that recognizing them as part of a regulatory
framework will assist in the realisation of MDGs target
(Njiru 2004; Ayalew et al. 2014) while safeguarding
extensive surveillance will ensure safety (Ishaku et al.
2010; Sheshe and Magashi 2014).
Water vending plays an important role to the extent that
Wutich et al. (2016) concluded that it helps in advancing
the human right to water, and services a significant number
of households (van Dijk 2008; Nnaji et al. 2013) besides
sustaining the livelihoods of many young people (Kjellen
2000). Water vending was once seen as an undesirable but
temporary solution (Zaroff and Okun 1984; Kjellen 2000),
later on as a coping strategy (Kjellen and McGranahan
2006; Olajuyigbe et al. 2012) but now is increasingly
viewed as a necessary and acceptable path to achieving the
MDGs target (McGranahan et al. 2006; Wutich et al.
2016).
In previous literature, households were selected using
snowball (Kjellen 2000; Ayalew et al. 2014) and system-
atic random sampling procedure (Kjellen 2000), while in
others stratified sampling (Ishaku et al. 2010) and simple
random sampling (Nnaji et al. 2013; Onyenechere et al.
2012) were adopted.
Until now, little work has been done to understand and
evaluate the operational capacity of water vendors and
ascertain their contribution to Kano water supply. Previous
studies were mainly on water quality; physicochemical and
microbiological (see for, e.g., Sheshe and Magashi 2014).
Thus, the objective of this study is to assess the role of
water vendors in providing water supply in Dala LGA with
a view to understand and evaluate their operational
capacity. Investigating household’s willingness-to-pay for
improved water supply services constitutes a secondary
objective of the study. Dala LGA was selected as the case
study because of its population and being home to a large
number of water vendors in Dandinshe area called Duniyar
Yangaruwa (water vendor’s world). The study will con-
tribute in addressing some of fundamental questions like;
How do informal water vendors operate and to what
extent? Are households paying more for water? The study
will only focus on distributing water vendors who carry
water in plastic jerry-cans loaded onto pushcarts.
Materials and methods
Study area
Dala local government area (LGA) (Fig. 1) is the second
most populated local government in Kano state having an
estimated population of 418,759 people living in 68,005
households (NPC 2010) occupying an area of 1482 km2. It
is bounded to the west by Ungogo, to the southwest by
Gwale, to the southeast by Municipal, to the east by Nas-
sarawa and to the north by Fagge. It has 11 wards namely;
Bakin Ruwa, Dala, Dogon Nama, Gobirawa, Gwammaja,
Kabuwaya, Kantudu, Kofar Mazugal, Kofar Ruwa, Madi-
gawa and Yalwa. It lies between latitude 12°00′ to 12°03′N
and longitudes 8°3′ to 8°05′E. Kano experiences four dis-
tinct seasons, Rani (warm and dry), Damina (wet and
warm), Kaka (cool and dry) and Bazara (hot and dry)
closely associated with the movement of the Inter Tropical
Discontinuity (ITD) zone. The mean annual rainfall is
about 884 mm while mean annual temperature ranges from
26 to 32 °C and relative humidity of 17–90% (Olofin
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1987). The study area is part of Kano Metropolis (among
the eight metropolitan local governments of Kano state)
and the water vendors serve not only the study area but also
adjacent areas. It is important to note that Dala has pre-
dominantly mixed development where poor and non-poor
live close together as a result of its history and general lack
of urban planning.
There is a place in Dandinshe (see Fig. 1) known and
found to have a large number of water vendors called
Duniyar Yangaruwa (water vendor’s world). During dry
season of every year migrants from neighboring states and
countries come to carry water vending business. There are
higher concentrations of private commercialized boreholes
and hand-dug wells in the area. It is important to note that
for the purpuse of this study, retail vendors refer to mobile
water distributors who carry water to the premises of the
end-consumers (households) and wholesale vendors refer
to those who sell to retail water vendors at a selling point.
Data collection and analysis
This research employed cross-sectional mixed method
because while households participated in questionnaire
survey without any reservation, water vendors especially
retail vendors were not feeling free to participate due to the
nature of informal activities related to water vending, and
majority are non-indigenes living without proper docu-
mentation. To ensure the validity and reliability of the
results to be obtained, the study employed method based on
several other studies (Kjellen 2000; Nnaji et al. 2013;
Ayalew et al. 2014; Wutich et al. 2016) as recommended in
Galvin (2015). A reconnaissance survey of Duniyar Yan-
garuwa (water vendor’s world) was carried out in June
2009 to be familiar with the environment and personals that
operate hand-dug wells, water kiosk and the water vendors.
The questionnaire was then constructed and pre-tested
during a pilot study and answers were evaluated. It was
then restructured to adapt better to the target respondents.
The questionnaire consisted of 22 questions in 3 sections.
The first section dealt with socioeconomic and demo-
graphic characteristics (e.g., age, household size, monthly
income, etc.). Second section dealt with household water
resources, quantity of water used, price of vended water,
perception of water quality, etc.). The last section dealt
with willingness-to-pay for improved services. The data
were collected from July to October 2009 by the researcher
and two enumerators.
The research population is the total number of households
and water vendors in Dala LGA. There are 11 wards and
considering the heterogeneity of the population, it was
stratified for sampling based on the existing wards. Five
wards were randomly selected for the study on the
Fig. 1 Map of Dala local government area.Source: GIS Laboratory Bayero University Kano
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assumption that each ward has equal population. A simple
random sampling technique was adopted in the selection of
households in each ward. Due to limited resources, 250
questionnaires were administered to the households. Two
hundred and eighteen completed responses were used and
the rest (32)were discarded due to obvious inconsistencies in
the respondents’ answers. The 250 questionnaires were
administered to the head of the selected households and
every details explained to them andwere left with the literate
respondents for a minimum of 3 days to allow adequate time
for filling. For the illiterate ones, the researcher and two
enumerators had to fill the questionnaires in accordance with
responses from them using the native language, Hausa.
Before initial data screening all the returned questionnaires
were coded and entered in Excel software. The variables
were measured using five-point Likert scale.
In addition to the information from household surveys,
information was also obtained from water vendors through
structured interviews that took place at Duniyar Yangaruwa
(water vendor’s world) and the neighboring places where
water vendors are found. It took place concurrently with
the household survey. Interviews were conducted with 20
retail and 10 wholesale vendors. Respondents were
recruited randomly at water collection points while queu-
ing, and in some cases through word of mouth as employed
in Wutich et al. (2016) based on their acceptability to
participate because they tend to be very sceptical about
interviews. Vendors were asked about water sources, water
quality, water price, average time spent queuing, number of
trips made daily and distance to the sales point. Focus
group discussion (FGD) with the researcher and 5 whole-
sale vendors were then conducted at a water kiosk and then
with five (5) retail water vendors at Duniyar Yangaruwa
separately in November 2009. Discussion was recorded
using paper and pencil. Between 2009 and now, the dollar
exchange rate has gone up considerably (almost doubled)
though there are no appreciable price differences of vended
water between the two periods. Spot checks on sales prices
were made to verify this. Nevertheless, the current rate of




Variables such as socioeconomic and demographic play an
important role in affecting the responses of households. In
this study area, majority of household heads are male
(94%) and female constituted only 6%, while 75% had at
least some formal education whereas 25% had no formal
education. Figures 2 and 3 show the age distribution and
educational level of the respondents. The average house-
hold size was found to be nine members (Fig. 4 shows the
percentage of the household sizes). Although residents in
Dala LGA live in heterogeneous clusters combinations of
high and low income earners of varied occupations in the
same vicinity, majority of respondents could be considered
low income (poor) because the average monthly income
was ₦9750 ($32) which is below minimum wage of
₦18,000 ($59) prescribed by the government for civil
servants in Nigeria. Figures 5 and 6 show various monthly
income levels and employment status of the respondents,
respectively.
Seasonal variation influences the means of water col-
lection in the study area such that during dry season most
households (70.1%) depend on water vendors as their pri-
mary water source while 22% obtained water from public
boreholes. Only small proportions depend on in-house
connection from KNSWB (3.2%) and well (4.7%). Simi-
larly, during wet season large percentage depend on rain
water (44.8%) and water vendors (44%) and the rest
depend on other sources such as in-house connection from
KNSWB (4.1%), public borehole (5%) and wells (2.1%).
Thus, overwhelmingly the water used by households
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during dry season is sourced from water vendors, and a
combination of rain water and vended water during wet
season (refer to Table 1). This compares well with the
earlier findings by Whittington et al. (1991) and more
recently by Nnaji et al. (2013) that in Nigeria the private
water vending system supplies more than 60% of the water
consumed daily in dry season. Normally, those with private
boreholes or wells allow nearby poor households to draw
water free in the form of charity; they do not resell it as it
was commonly found in southern part of Nigeria (Ola-
juyigbe et al. 2012; Onyenechere et al. 2012) or other parts
in developing countries (Kjellen and McGranahan 2006).
Water vending in Dala LGA
The predominant vendors in the study area are retail water
vendors who distribute water door-to-door to households
with pushcarts. Of the retail vendors interviewed, most are
young men with little or no formal education commonly
from Niger Republic, although Nigerians were found. They
buy water from water kiosk using a pushcart carrying 12 or
20 number of 25 l jerry-cans. The pushcarts had motorcycle
tyres. White or yellow or black cans were used although
customers preferred black cans because they said it was
bigger in terms of quantity. It was revealed that majority of
them (85%) hire the set (cart with the jerry-cans) at the rate
of ₦100 ($0.33) and ₦150 ($0.49) per day for 12 and 20
jerry-can carrying cart, respectively. The maximum trips a
vendor can have in a day was 3 due to long queue (average
queuing time was 6 h) encountered in almost all the Water
kiosks and distance to the delivery point. Figure 7 shows
pushcarts on que waiting for their turns. Vendors com-
plained on the difficulty of conveying the filled pushcart to
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Fig. 3 Educational level of
respondents
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Fig. 5 Monthly income level of
household heads (Naira) (1
USD = 305 Naira (₦) at the
date of 30 September 2016)
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delivery points which they considered as the toughest part
of the job because of the nature of roads and the distances.
A load of twelve and twenty 25-l jerry-cans weights 300
and 500 kilos, respectively, to which must be added the
weight of the pushcart. Vendors revealed that most of the
accidents caused by pushcarts were as a result of losing
control by the vendor due to the heavy nature of the
pushcart when filled.
Of the ten wholesale vendors interviewed, none of them
had any agreement with the KNSWB to sell water (after all
the water is from borehole not from KNSWB, so they said)
and their activities are not being monitored by government
or any agency except for the revenue collected by local
government authorities. Therefore, management of water
vending remains an individual business managed by the
respective owners and water and financial management lie
with the individual vendor. There are normally an average
of two staffs (all male) overseeing the smooth running of
the water kiosk—a manager and operator(s) of the taps—
the former collects all monies and the latter operate the
system. Normally it is operated for more than 14 h daily
starting from four o’clock in the morning.
Water sources and quality
Wholesales water vendors sell water from privately owned
commercialized boreholes popularly known as Water kiosk
(Gidan Ruwa) and not from piped distribution from KNSWB























Fig. 6 Employment status of
respondents
Table 1 Water resources during wet and dry seasons in Dala LGA








Public borehole 22.0 5
Water vendor 70.1 44
Well 4.7 2.1
Total 100 100
Fig. 7 Pushcarts on queue
Appl Water Sci
123
further distribute water initially supplied by public utility.
Typical water system consists of one or more deep wells with
a submersible pump and 5000 l GeePee tanks often fixed in
the yard on a concrete platform. All the water kiosks used
lister type diesel generator. Tanks range from 2 tomore than 6
in some water kiosk, but can be less than in some instances.
Taps are connected to the tanks and fixed on the outer wall
from where the vendors queue to wait for their turns (where
there is a fence, otherwise just on the platforms) as can be
seen in Fig. 8. In some water kiosk, underground storage tank
with an average size of 2.5 9 2.5 9 3 meters is constructed
within the yard. The interior is plastered with cement and an
opening of about 0.5 m2 is made at the top where water is
drawn from the reservoir (Fig. 9). In other water kiosk
33,000 l tank (initially petroleum tanker) was used to store
water and sell to costumers instead of GeePee tanks as can be
seen in Fig. 10. Apart from water kiosk there were also a
significant number of hand-dug wells scattered all over Du-
niyar Yangaruwa that had sold water to vendors and some
neighboring households as can be seen in Fig. 11. It was
gathered during the survey that people dug wells on plot of
lands to sell water and hence the high number of these kind of
wells. In many cases, however, the vendors buy from both
sources. The choice of water source would mostly depend on
distance and to some extent on quality (whether soft or hard
water). Hard water (Ruwan zartsi) is generally cheaper than
soft water (Ruwan dadi). No Water kiosk was found to have
been supplied with water from private water tankers.
Generally, there is lack of water quality awareness among
many water vendors; their perception on water quality is
typically assessed by observing color, odor and taste of
water. Thus, the quality of vended water is questionable in
the study area—as it is the case in many parts of the world—
leading to water-related disease. The commonly reported
water-related diseases by respondents in the study area were
stomach ache (4.6%); cholera (1.8%); diarrhea (4.6%);
typhoid (25.7%) and malaria (49.5%). Only 13.8% have not
been affected with one or more water-related diseases in the
recent time (Fig. 12). It is obvious that this high incidence of
diseases is related to the fact that vended water is usually
unsafe since it is commonly susceptible to contamination
arising from poor sources and exposure during haulage. The
cans are not wash regularly and in some having greenish
colour in them (Spirogyra).
Price, coverage and continuity of water vending
The pricing of water by vendors have no fixing body or
established basis and is generally left to the individual
vendor in the study area. The vendors, however, respond toFig. 8 Typical water kiosk
Fig. 9 Underground storage tank
Fig. 10 33,000 l tank storage
Fig. 11 Commercialized hand-dug wells
Appl Water Sci
123
two elements; the demand for water at any given time and
the distance between the water sources and delivery points.
In periods of water shortages, prices are higher than at
ordinary times. The retail water vendors pay ₦3–5 per each
jerry-can (₦60 per 12 or ₦100 per 20 jerry-cans pushcart).
In the case of the hand-dug wells, each well has an average
of 4 vendors on daily basis that pay a fixed rate of ₦100
and draw as much water as they can. Thus, each well can
have a fixed rate of ₦400 every day. The maintenance of
the well is carried out by the well owner to ensure
continuity.
The average price during dry season is ₦20.08 ($0.07)
with a standard deviation of 4.97. The lowest price was
₦10 within 100 m or so, for example, in places like
Gobirawa and the highest price was ₦30 ($0.1) (which is
the peak) in areas around Kabuwaya and Kantudu that are
farthest away from the sources. During rainy season, the
average price was ₦14.02 (approximated to ₦15 because
coins are not being circulated nowadays) with a standard
deviation of 4.20. The lowest price was ₦5 (or ₦10 for 3
jerry-cans in places like Dandinshe) and the highest was
₦20 (which is the peak) in faraway areas around Madabo
and Kabuwaya. The price was low because during rainy
season households have enough water they harvest and so
the demand is low and consequently the price. Figure 13
indicates variation in water prices per jerry-can according
to distance from the water kiosk during rainy and dry
season. Households in the studied wards are already paying
more for water. Comparing the average fixed tariff set by
KNSWB of ₦20 or $0.07/m3 for domestic supply (Park-
man 2000) with ₦560 or 1.84/m3 in rainy season and ₦800
or $2.62/m3 in dry season, it implied that the price of
vended water is almost 28 and 40 times that of a household
pipe-water connection during dry season and rainy season,
respectively.
The volume of sales is difficult to assess but a typical
vendor can have a net sale of ₦720 per day (3 trips with 12
jerry-cans pushcart). Renting the pushcart at ₦100 per day
will make a net earnings of ₦620. Working seven days per
week, that is ₦4340. Allowing for weekly maintenance of
the pushcart (repairs tend to be made by vendors regardless
of who owns it) some ₦200. Four times that is ₦16,560,
which is a bit less than the current minimum wage of
₦18,000 ($59) but higher than the average monthly income
of ₦9750 ($32).
In terms of continuity water vending will continue to
grow as long as there is lack of supply or intermittent
supply (irregular, inefficient and inadequate) from
KNSWB (Parkman 2000) which is obvious at present,
coupled with the rapid population increase in Kano, about
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3.36% growth rate (National Population Commission—
NPC 2010). These are indications that the market potential
for this system is assured. Another point is that the indi-
vidual/household-based nature of water vending system
presents a simple process without unnecessary institutional
difficulties. The entire relationship is based on pure eco-
nomic relationship of demand and supply and once
households are supplied, the system is assured of its con-
tinuity. The consumers, nevertheless, have problems with
the waiting time of more than 2 h which they consider very
long and in some places have to travel a distance of more
than 500 m before getting the water vendor.
Willingness-to-pay (WTP) for water supply
from KNSWB
Willingness-to-pay for improved water supply was elicited
in the study area and in-house connection from KNSWB
seems to the feasible option that respondents are happy
with even though the supply is not 24 h 7 days. Most of the
boreholes constructed by politicians as constituency pro-
jects have failed because of over exploitation of the
groundwater especially during dry season and poor man-
agement. No spring or river (protected stream) was
available that could be used as an option in the area. It was
revealed that 88% of the respondents said they would like
to use in-house connection, while only 12% said they
would not like this option and would not like to pay any-
thing. Those people who want to pay expressed the view
that they are currently willing to pay an average of ₦367
($1.19) (standard deviation = ₦172). Table 2 shows the
amounts of money respondents indicated they are willing
to pay as tariff for private in-house water connection from
KNSWB. Although the amounts indicated reflects only 4%
of their monthly incomes—it is a big share considering
their household size to cater for—the amount is still lower
than what they spend on vended water (₦0.8 per liter).
KNSWB collects ₦500 ($1.64) for house with no soak
away and ₦800 ($2.62) for the houses with soak away even
though the supply is intermittent. Some of the responses
indicated unwillingness to pay any amount while few
indicated paying large sums of money. 12% indicated they
are willing to pay ₦100 ($0.33) or less, this amount is very
low because they normally fetch water from public bore-
holes and they have small households and therefor the
money they spend on water is minimal. Also, low income
(poor) households buy as little as they must and only after
having exhausted all the free sources, such as water from
wells and boreholes. Mostly adults and children spend a lot
of time queuing to fetch water as it can be seen in Fig. 14
and thus their WTP is very low. Generally, most respon-
dents perceived water to be social goods that must be
provided by Authorities. Water and electricity is still a
subject of campaign by politicians in the study area. Only
5% are WTP for above ₦600 ($1.97), this could be due to
the level of their income and the distance of the water
sources.
Table 2 Willingness-to-pay amounts for in-house connection from
KNSWB









Fig. 14 Children and adults




The role of water vendors in water service delivery has
been accepted as an alternative source of water in the five
wards studied, instead of an interim solution, and it is
extending coverage and is unlikely to change so long as
supply from Kano State Water Board remains status quo.
Despite the greatest concern for quality their activities are
not monitored by the authority and hence some prevalence
of water-related diseases. Results show that market for
vended water exists even during rainy season. The price
differs in different wards due to proximity of the sources
(ease or difficulty by which vendors can get water) and
seasons. Households are already paying more for water
because the price of vended water is almost 28 and 40
times that of in-house connection from KNSWB during
rainy and dry season, respectively. The willingness-to-pay
shows that people are willing to pay amount lower than the
present tariff set by the Kano State Water Board largely
due to their perception of water as social goods to be
provided by government.
The study suggests designing and implementing effec-
tive policy and intervention initiatives that will support
water vending and integrate it into mainstream water sup-
ply system in form of public private partnership (PPP).
Furthermore, KNSWB would need to review its billing
system to cover for the full costs of supply so that con-
sumers would receive more and safer water at a lower
price. It also recommends changing people’s perception on
water by enlightening and education. Further research
should focus on estimating the total volume of water sup-
plied and sale by water vendors.
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